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Accessory pathway electrograms are rarely recorded in 
patients with Wolff-Parkinson-White syndrome. In one 
patient, during electrophysiologic study, simultaneous 
local ventricular (V) accessory pathway (AP) and atrial 
(A) deflections were recorded during bipolar catheter 
endocardial mapping over the pathway. Analysis of 
changes in electrographic intervals during performance 
of the ventricular extrastimulus technique allowed char•
acterization of the retrograde conduction properties of 
the pathway. As coupling intervals were decreased, an 
Precise definition of the electrophysiologic properties of 
accessory atrioventricular (A V) pathways is limited by the 
inability to routinely record electrical activity from the actual 
pathway, Though such recordings have occasionally been 
obtained (1,2), few reports (3,4) have provided information 
regarding the conduction properties of such pathways, We 
describe a case in which retrograde conduction over an 
accessory pathway was precisely characterized by our ability 
to record a stable and '{eproducible accessory pathway 
electrogram. 
Case Report 
A 31 year old woman with Wolff-Parkinson-White syn•
drome presented with a 26 year history of episodic palpi•
tation lasting up to 6 hours with associated presyncope. A 
12 lead electrocardiogram revealed bradycardia of low atrial 
origin with pre-excitation. Delta wave polarity (positive in 
leads I, aVL and V3 to V6 , isoelectric in leads II, VI and 
V 2 and negative in leads III and a VF) suggested the presence 
of a right-sided accessory pathway (Fig, 1). 
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initial increase was seen in the APzAz interval with sub•
sequent ventriculoatrial block between the accessory 
pathway and atrium. When coupling intervals were fur•
ther decreased, the V zAPz interval lengthened with ul•
timate block between the ventricle and accessory path•
way. These findings I support the concept of impedance 
mismatch as the cause of conduction block in accessory 
pathways with the distal junction of the accessory path•
way being the most vulnerable. 
(J Am Coil CardioI1986;7:167-71) 
Electrophysiologic study. The study was performed in 
the drug-free state. A 6F quadripolar catheter (USCI) was 
advanced to the coronary sinus from the left subclavian vein 
and revealed the presence of a persistent left superior vena 
cava. Three catheters were inserted through the right femoral 
vein: a 6F quadripolar catheter (USCI) to the right ventric•
ular apex, a 6F tripolar (USCI) to the His bundle area and 
a 6F bipolar mapping catheter (Pharmaceutical Laboratories) 
to the right atrium. The latter was used to map atrial acti•
vation around the circumference of the tricuspid valve an•
ulus. Ventricular pre-excitation was verified by measure•
ment of basic intervals of intermittent pre-excited beats (AH 
= 88 ms, HV = 27 ms). Pacing from the anterolateral 
right atrium resulted in maximal pre-excitation with a delta 
wave configuration on the 12 lead electrocardiogram similar 
to that observed during spontaneous pre-excitation. During 
orthodromic reciprocating tachycardia, retrograde atrial acti•
vation was recorded earliest in the right anterolateral po•
sition, occurring 61 ms before atrial activation recorded at 
the His bundle. An identical site of earliest retrograde atrial 
activation was observed during pacing from the right ven•
tricular apex. 
The bipolar electrogram (filter bandpass 50 to 1,000 Hz), 
recorded by the mapping catheter from the right anterolateral 
position during orthodromic reciprocating tachycardia (Fig. 
2), demonstrated three distinct and stable deflections. The 
first deflection (V) was due to local ventricular activation, 
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the second deflection (AP) represented accessory pathway 
depolarization and the third (A) resulted from local atrial 
activation. The V-AP interval measured 12 ms and the 
AP-A interval was 38 ms. Analysis of the response of these 
intervals to premature ventricular extrastimuli allowed char•
acterization of the retrograde conduction properties of the 
accessory pathway. 
Figure 2. Electrograms recorded during orthodromic reciprocat•
ing tachycardia. Displayed are surface leads I, II, III, VI and V6, 
bipolar intracardiac electrograms from the right ventricular apex 
(RV), anterolateral right atrium (RA), His bundle electrogram 
(HBE) and both distal (CSB-D) and proximal (CSB-P) coronary 
sinus, The unipolar coronary sinus electrograms (CSU I to CSU4) 
are also shown. The right atrial electrogram demonstrates local 
ventricular (V), accessory pathway (AP) and atrial (A) deflections. 
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Figure 1. Twelve lead electrocardiogram 
showing a low atrial rhythm with pre-exci•
tation, Delta waves are positive in leads I, 
aVL and V3 to V6 , isoelectric in leads II, VI 
and V 2 and negative in leads III and a VF, 
suggesting a right-sided accessory pathway. 
Assessment of anterograde electrophysiologic properties 
of the accessory pathway was precluded by incessant re•
ciprocating tachycardia. It was therefore necessary to per•
form the ventricular extrastimulus technique using a drive 
cycle length less than that of the tachycardia (340 ms). 
Progressively premature extrastimuli (S2) were introduced 
from the right ventricular apex after a standard eight beat 
drive (SISI = 320 ms) until the premature stimulus failed 
to capture. The following intervals were measured from the 
local electrograms: VIVZ, VzAPz, APIAPz and APzAz (Ta•
ble 1). The amplitude and duration of the accessory pathway 
potential was also recorded. 
Between the VI Vz intervals of 308 and 280 ms, the APzA2 
interval remained constant. At the V I V z interval of 265 ms, 
an APzA2 increment of 10 ms was observed, with block 
occurring between the accessory pathway and the atrium at 
shorter V I V z intervals (Fig. 3). When coupling intervals 
were further decreased, conduction between the ventricle 
and accessory pathway continued to a V I V z interval of 220 
ms. The VzAPz interval remained constant between VIVZ 
intervals of 308 and 258 ms after which it progressively 
lengthened at shorter coupling intervals until block occurred 
at the ventricle-accessory pathway junction at a V I V z in•
terval of 218 ms (Fig. 4). Before block, the amplitude of 
the accessory pathway potential did not show a consistent 
change at progressively shorter V I V 2 intervals; however, its 
duration showed a progressive increase. 
After stimulation at a VI V2 interval of 308 ms two echo 
Figure 3. Electrograms recorded during performance of the ven•
tricular extrastimulus technique. The right atrial (RA) electrogram 
demonstrates local ventricular (V1V2), accessory pathway (AP1AP2) 
and atrial (A 1A2) deflections in response to drive pacing (SI) and 
ventricular extrastimuli (S2), respectively. Intervals in the electro•
grams are indicated. Panel A shows recordings at a V I V 2 interval 
of 308 ms. The premature beat is followed by two echo beats with 
spontaneous block occurring between the ventricle (V) and ac•
cessory pathway (AP) after the second beat. Panel B shows a 10 
ms increase in the AP2A2 interval at a V I V 2 interval of 265 ms. 
Panel C demonstrates ventriculoatrial block occurring between 
the accessory pathway (AP2) and the atrium at a V S 2 interval of 
258 ms. 
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Table 1. Summary of Electrophysiologic Findings 
Intervals 
AP Amplitude 
SlS2 V1V2 V2AP2 AP1AP2 AP2Ai (mm) AP DuratIOn (ms) 
310 308 10 310 42 12 10 
300 300 10 300 42 13 10 
290 292 12 280 42 9 10 
280 280 10 280 42 7 10 
270 265 10 270 52 6 10 
260 258 12 260 Block 9 15 
250 250 18 251 Block 8 15 
240 234 30 255 Block 9 15 
230 228 34 250 Block 10 13 
220 224 38 250 Block 8 19 
210 217 Block Block Block 
200 218 Block Block Block 
190 218 Block Block Block 
180 220 45 256 Block 12 15 
170 Block Block Block Block 
All intervals are in milliseconds. AP = accessory pathway potential; AP1AP2 = interval between the onset 
of accessory pathway potenlIals in response to V 1 and V 2; AP2A2 = mterval between onset of accessory pathway 
potential and onset of atrial activation m response to V2; SIS2 = interval between last drive stimulus and 
premature extrastimulus; V IV2 = interval between ventricular activation (first rapid deflection) in response to 
S 1 and S2; V 2AP2 = interval between ventricular activation and onset of accessory pathway potential in response 
to S2. 
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Figure 4. Panel A demonstrates electrograms and intervals at a 
V I V 2 interval of 220 ms. The V ZAP2 interval is 45 ms. A retrograde 
His bundle deflection (Hr) is seen after a V 2 interval on the His 
bundle electrogram (HBE). Panel B shows block between the 
ventricle (V 2) and accessory pathway at a V I V 2 interval of 217 
ms. 
beats were observed (Fig. 3A). Local ventricular, accessory 
pathway and atrial electrograms were recorded for the first 
beat while spontaneous conduction block was observed be•
tween the ventricle and accessory pathway after the second 
beat. 
Discussion 
Validation of accessory pathway electrogram. The 
conclusions of this report depend largely on validation of 
the accessory pathway electrogram. Such validation is pro•
vided by the folowing findings: 1) The deflection was re-
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corded only at the site of earliest retrograde atrial activation 
during reciprocating tachycardia and right ventricular pac•
ing, indicating its close proximity to the accessory pathway. 
2) The deflection did not represent ventricular activation 
near the accessory pathway because it was eliminated by 
closely coupled ventricular extrasystoles without changing 
the QRS complex. 3) Similarly, the deflection did not rep•
resent fragmented atrial activation because block could be 
achieved by closely coupled ventricular extrasystoles, elim•
inating the local atrial electrogram while the accessory path•
way electrogram remained. 4) Later at surgery, epicardial 
mapping recorded a potential over the accessory pathway 
during reciprocating tachycardia, the V-AP interval of which 
was identical to that recorded from the endocardial surface 
during our study. 5) After surgical ablation of the accessory 
pathway, the potential could no longer be recorded. 
It is noteworthy that previous reports (2,3) of direct en•
docardial recording of accessory pathway potentials using 
standard catheters have all involved right-sided accessory 
pathways. This probably reflects the ability of such catheters 
to be oriented parallel to the ~ccessory pathway at the right 
A V junction whereas such orientation toward left-sided 
pathways when recording from the coronary sinus is not 
possible. The ability of custom-designed catheters (incor•
porating small electrodes oriented parallel to the pathway) 
to record pathway potentials from the coronary sinus (4) 
supports this view. An alternative possibility is that mapping 
catheters may be in closer proximity to right-sided pathways 
when compared with left-sided pathways mapped from the 
coronary sinus. 
Implications. Our data reveal decremental properties at 
both the ventricular and atrial connections of the accessory 
pathway with retrograde block occurring at the accessory 
pathway-atrial junction. These findings are consistent with 
the in vitro model of accessory pathway conduction pro•
posed by de la Fuente et al. (5). Attenuation of the amplitude 
of the accessory pathway electrogram before retrograde block 
would be expected if this was recorded at a point just prox•
imal to the site of block. However, in our case the exact 
location of recording from the accessory pathway relative 
to the site of block cannot be determined. Gradual prolon•
gation of the pathway electrogram duration during the ex•
trastimulus technique probably reflects slower conduction 
velocity over the accessory pathway; however, the possi•
bility of a slight shift in catheter position, though unlikely, 
cannot be ruled out. Our findings support the concept of 
impedance mismatch, which may have multiple mecha•
nisms, as the cause of block in accessory pathways, with 
the distal junction of the accessory pathway, relative to the 
direction of activation, being the most vulnerable to block. 
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